Ligand density at the surface of a nanoparticle and different uptake mechanism: two important factors for successful siRNA delivery to liver endothelial cells.
The specific delivery of a gene to liver sinusoidal endothelial cells (LSEC) could become a useful strategy for treating various liver diseases associated with such cells. We previously reported that the accumulation of KLGR peptide modified liposomes through liver sinusoidal blood vessels was enhanced after an intravenous administration. Here, we report on an attempt to develop an LSEC targeted nanocarrier system to deliver siRNA for the successful knockdown of LSEC specific gene expression. The system involved the development of a multifunctional envelop-type nano device (MEND) modified with the KLGR peptide for siRNA delivery targeting LSEC. Our developed carrier successfully lowered specific gene expression in LSEC. An in vivo study showed that at a lower density of ligand at the surface of the MEND resulted in the highest knockdown of gene expression in LSEC. This is the first report of the successful delivery of siRNA to LSECs. Further experiments suggest that not only a higher endosomal escape efficiency into the cytosol but also the uptake mechanism as a function of ligand density are two important factors to be considered for targeting LSEC.